VANEC

Vanec Industrial Silencers
3374 Benzing Road
Orchard Park, New York 14127
Tel. (716) 827-4959 Fax (716) 827-1041
E-Mail: info@vanec.com

VAN EC, Vibration And

Noise Engineering Corporation,

Is a designer-manufacturer of
industrial silencers, separators,
intake filters, and pulsation
dampeners. Founded in 1969,
we have over 30 years
experience supplying quality

products throughout the world.

A Leader in Silencing for Industry

Vent & Engine Reciprocating Centrifugal  Vacuum Rotary Air Intake Gas
Blowdown Silencers Compressor Compressor Pump Positive Filter- Turbine
Silencers Silencers Silencers  Separators  Blower Silencers  Silencers

Silencers

www.vanec.com



CONTACT LIST

Vibration And Noise Engineering Corp
3374 Benzing Road
Orchard Park, NY 14127

Phone: (716) 827-4959

Fax: (716) 827-1041
E-Mail: INFO@VANEC.com
Web Site: www.VANEC.com

President Arthur F. Cagney
Sales & Engineering Mgr. Michael P. Parlato
Application Engineering Mgr.  Jim McGrath
Inside Sales and Charlie Dias
Customer Service Scott Wagner
Controller John Breen
Quality Control Mgr. Bob Browning
Traffic Mqr. Gail Gram

Ext.

Ext.

Ext.

Ext.
Ext.

Ext.

Ext.

Ext.

VANEC

Vanec Industrial Silencers
3374 Benzing Road
Orchard Park, New York 14127
Tel. (716) 827-4959 Fax (716) 827-1041
E-Mail: info@vanec.com

361

334

337

338
319

114

217

220

Issue: 7/2008



General Information



VANEC

Vanec Industrial Silencers
3374 Benzing Road
Orchard Park, New York 14127
Tel. (716) 827-4959 Fax (716) 827-1041
E-Mail: info@vanec.com

COMPANY PROFILE
EQUIPMENT & PROCESS NOISE CONTROL SILENCERS

VANEC, Vibration And Noise Engineering Cor poration was founded in
1969 to service the pulsation and noise control needs of industry. The
company/(s offices are located in Orchard Park, New York, supported
by several fabrication facilities for both ASME Code Pressure Vessels
and proprietary Industrial Silencers.

The engineering/application staff has mor e than 30 years of experience
in solving noise control problems, working for VANEC and other
leading manufacturers.

The company has an extensive userslist, and a well-established
reputation for responsiveness, high quality functionally reliable
products, on-time delivery, and competitive prices.

Our capabilitiesinclude assisting a customer with field servicesto
measur e, document, and analyze noise sources asto level and character,
and make specific product application recommendations.

VANEC product applications can be found in industries such as:
-Power Generation
-0Oil & Gas Refining
-Petro-chemical process
-Chemical process
-Natural Gas Transmission & Distribution
-Pulp and Paper
-Waste Water Treatment
-Pharmaceutical Processing
-Material Handling & Pneumatic Conveying
-Locomotive & Transportation
-Marine Propulsion



VANEC Productsare used for application on equipment such as:
-Engines
-Rotary Positive Blowers
-Vents & Blowdowns
-Vacuum Pumps
-Gas Turbines

-Fans

-Compressors.  Reciprocating
Rotary Screw
Centrifugal

-Pressure Reduction Valves

-Air Filtration

-Steam Ejectors
-Pulsation Control Vessas

VANECIS capabilitiesin industrial silencer design and application are
reinfor ced with our knowledge and experience of theindustriesand
processes wher e the products ar e utilized. Frequently the unique
requirements of each industry determine the best approach to the
problem(s solution.
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Engineering Analysis & Field Survey Services

VANEC hasthe personnel, specialized equipment, and the capability to
assist a customer in solving noise and pulsation problems. We offer two
Services.

- Pre-design and design stage consultation on the proper
sizing, selection and application of silencersand
pulsation control vessels.

- Field serviceintended to diagnose a noise, vibration or
pulsation problem at the customer s location.

These services areintended to provide the customer with the benefit of
our many year s of experience and exposur e to all types of equipment
and process plant problemsrelating to noise, vibration, and pulsation.
Thisallows usto offer the customer technically sound, practical, and
economic recommended solutions. We can specifically assist the user
in:

- Measuring the noise levels and deter mine the sound
characteristics.

- ldentify noise sour ces.

- Check piping systems for mechanical and acoustic
r esonances.

- Profile piping noise, vibration, and pulsation
characteristics.

- Evaluate compliance with local ordinances and property
line requirements.

- Provideathird party expert opinion.



Through the services of an affiliate cor poration, VANEC Engineering
Services (VES), we can provide APl 618 Design Approach I, 11, and 111
Digital Acoustic ssimulation and analysis of compressor systems. API
specification 11P is also available when applicable. All studiesare
performed promptly and professionally with emphasis on customer
satisfaction. Our engineer s have performed thousands of successful
studies and have an extensive userslist that includes many of the
leading compressor manufacturers, E & CI[3, oil companies and major
process plants. We provide these services wor ldwide.

Price quotations for these services are provided on an application basis,
In responseto a specific description of the scope of supply, field location,
and desired results. Typically wewill credit the study/analysisfee
toward the purchase of VANEC supplied equipment if we are provided
this opportunity.
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GENERAL INFORMATION

1) Prices: All prices are FOB factory (ex-works) unless otherwise
stated in writing. All quotations regardless of source
are subject to review and final acceptance at the
corporate headquarters located at 3374 Benzing Rd,
Orchard Park, NY 14127

2) Payment Terms: Net 30 days LIFreight collect

3) Terms & Conditions of Sale: VANEC standard unless
expressly agreed in writing by an authorized VANEC
officer of the corporation.

4) Returned Goods: All salesarefinal. Return goods require
prior authorization from VANEC and are subject to
restocking charges. All returned goods must bein
[Like newcondition.

5) Delivery: All quoted deliveries from stock, and/or delivery
promises are subject to prior sale.
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PRESSURE SERVICE

VANEC Silencers are designed for pressure systems up to but not
including 15 PSIG at temperatures to 250L1F*. For operating
pressures of 15 PSIG or more, we recommend ASME Code
construction as discussed on the next page.

TEMPERATURE LIMITS

The temperature limit for standard carbon steel with polyester
packing is 25000F. For carbon steel with fiberglass packing the
typical limit is 6500JF* . Please consult factory for over 650LJF.*

VACUUM SERVICE

VANEC standard vacuum pump inlet silencers may be used on
vacuum service of up to 200JHg, at temperatures not to exceed
2500JF.* For higher vacuum conditions, we recommend ASME
Code construction as discussed on the next page.

LEAK TIGHT CONSTRUCTION

Standard industrial silencers are generally not individually leak
tested and are not guaranteed leak tight without factory tests
(available on request). If 100 percent leak-tight construction is
essential, a7 PSIG leak test is recommended,

* Qur standard shop primer paint may discolor at temperatures above 25000F if not top-coated.
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ASME CODE

Unless stated otherwise for a specific application and silencer
design, we generally recommend ASME Code construction
(Section VIII, Div. 1) for silencers for conditions of 15 PSIG
pressure or more pressure and 20JHg vacuum or deeper vacuum.
We also recommend this construction for applications in which
flammable or otherwise hazardous gasisinvolved. Acoustica
absorption materials in standard ASME blower silencers are rated
for temperatures not exceeding 3250F, while the vessels are rated
for temperatures up to 6500F.

MATERIALS OF CONSTRUCTION

VANEC can provide silencersin carbon steel, stainless steels,
aluminum, non-ferrous alloys, titanium, Hastelloy and fiberglass
re-inforced plastics. Selection of materials of construction isthe
exclusive responsibility of the buyer.

PAINTING

Unless otherwise noted units are coated with a shop primer paint*.
Special high temperature paints are available on request. No
internal protection is provided unless specified by the buyer.

* Qur standard shop primer paint may discolor at temperatures above 25001F if not top-coated.
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INSTALLATION & OPERATING INSTRUCTIONS

ALLOWABLE NOZZLE LOADS

Allowable nozzle loads on a silencer will depend on the method of
support, type of silencer, material of constructions, and operating
temperature. Specific load limits can be provided on request. Typically
standard silencers have limited nozzle load capabilities. Users should
specify wind, earthquake, differential thermal expansion, and super-
imposed loads.

FLOW DIRECTION

Flow arrows will indicate the required direction of flow. Many
designs are bi-directional and may not have aflow arrow.

DRAINS

Silencers exposed to liquids should be equipped with low point
drains. Liquid service should be specified by the user.

SILENCERSINSTALLED COMMON TO MORE THAN ONE FL OW
SOURCE

It is not recommended that a silencer be installed in a system with more
than one flow source without special operation and design
considerations. Consult the factory for specific guidelines.



ACOUSTIC RESONANCES & PIPE LENGTHS

A coustic resonancels can develop in the piping between the
silencer and the noise / flow source. The silencer should beinstalled as
close as possible to the source.

SPARE PARTS

Vanec Silencers are all welded construction; spare parts are not
required or available.
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STORAGE INSTRUCTIONS

VANEC Silencers are of robust construction and do not require special
handling when received at the jobsite, use normal [Good Practiceslin
loading, unloading and handling. Since they are of al welded construction,
there is no need for spare parts or internal mai ntenance.

Upon Receipt of Equipment:

Inspect exterior for physical damage, dents, paint loss, etc. Visualy
inspect the silencer internals for debris of damage. Notify VANEC
immediately if there are any questionable or unacceptabl e conditions.

Short Term Storage (2 months or |ess):

The silencer should be stored on wood crossbeams in an area not
subject to flooding. If the silencer is provided with primer paint only, it is
preferred that afinish coat be applied as soon as possible after receipt at the
jobsite. If thisis not possible, the exterior of the silencer should be kept
clean with aweatherproof tarpaulin covering the entire silencer.

Long Term Storage (greater than 2 months):

In addition to the short-term recommendations, a desiccant drying
material (in the amount suitable for the total volume of the silencer) should
be placed inside the silencer. Heavy wood blanks (%d Jthk. Plywood min.)
should be used to cover al silencer openings. These covers should be
completely sealed with duct tape. The desiccant should be replaced on a
yearly basis. Prior to installation, the silencer exterior paint should be
inspected for acceptability to theinstallation. Sandblasting and repainting
may be needed if there exists significant dirt, rust, or moisture streaking.

VANEC engineers may be consulted for further recommendations if
required.
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WARRANTY

VANEC (Vibration and Noise Engineering Corp.) warrants that its
products are free of defectsin material and workmanship under
normal use and service, for aperiod of one year after shipment
from our plant. Our only obligation under this warranty is repair
or replacement, at our option, F.O.B. our plant, of any product,
which proves defective under normal use and service within this
time period. Written notice must be given to VANEC immediately
on discovery of the defect, and VANEC may require the return of
the product, transportation prepaid, to establish the claim. This
warranty does not apply to any VANEC product, which has been
altered or repaired by others without VANECIS written approval,
nor to any product, which has been subject to misuse, negligence,
accident or lack of routine maintenance. Thiswarranty isthe only
warranty made by VANEC, and there are no other warranties such
as warranties of merchantability or fitness for a particular purpose.

AFC  2-13-01
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TERMS AND CONDITIONS OF SALE

This is a quotation, not an offer to sell. All orders are accepted by the Seller to our sales and
credit terms only and not to the terms and conditions appearing on Buyer's purchase order or contract.
Your agreement with our terms and conditions shall be conclusively evidenced by your acceptance of
any shipment.

Said terms and conditions are as follows:

1. PRICES AND TERMS: (A) Domestic Terms of payment for domestic shipments
are net 30 days from the date of shipment. In the event shipment is delayed by the Buyer
our terms of payment are net 30 days from the date of notification that equipment is
ready for shipment. (B} Export Acceptance of export sales cannot be made unless the
Buyer {regardiess of nationality) provides an irrevocable Letter of Credit drawn on any
United States bank except where other arrangements have been accepted in writing by
the Seller, and payable in U.S. funds upon presentation of original invoice and Bill of
Lading noting shipment from plant facility. Partial shipmeni and payment thereof will be
allowed unless specifically excluded by the Buyer and agreed to by the Seller.

The cost of export packing is excluded unless specifically indicated:

NOTE 1: If Buyer is in default of payment in accordance with either (A) or (B)
above the Seller will apply a service charge at the rate of 1-1/2% per month on the
unpaid balance. In addition to the delinquent payment service charge of 1-1/2% per
month on the unpaid balance, the Buyer agrees to pay all agency or attorney fees and
court costs should it become necessary in the collection of delinquent payments.

NOTE 2: No retention of sales price by the Buyer is allowed unless specifically
requested and agreed to by Seller.

NOTE 3: All shipments are to be made on a collect basis (billable directly to the
Buyer by the common carrier) unless specifically requested otherwise and agreed to by
Seller.

2. PAYMENT: (A) Payments are to be made in current funds of the United States
to Seller at Seller’s piant. (B) Payments for each invoice covering partial shipments shall
become due in accordance with the guoted terms of payment. (C) If Seller shall be
delayed in starting, manufacture, shipment or other phase of the contract by action or
inaction of Buyer, payment shall be due as if Seller had shipped the equipment as called
for in the contract, and when so delayed Seller may store the equipment for Buyer's
account and risk. See Paragraph No. 7 (Material Storage).

3. TAXES: Buyer shali pay all taxes due on any order including, but not limited to,
any sales, use, excise or other direct or indirect tax of a similar nature of federal, state,
county or municipal origin. A tax exemption certificate must accompany order if such is
applicable to the equipment or services being furnished.

If Seller is required to collect and/or pay such taxes, Buyer shall reimburse Seller
for the full amount.

4. DELAYS: Seller shall not be liable for any default or delay resulting from any
cause beyond its reasonable control including without limitation, war, governmental reg-
ulation or interference, labor controversy, labor shortage, faiture of source of supply,
interruption of transportation facilities, fire, flood, accident, damage to its plant, strikes,
riots, failure to receive materials, and failure or breakdown in its production facilities.

5. CHANGES AFFECTING PRICE: Changes requested on this order, whether in
design, quantity or shipping schedule, will be subject to acceptance by Seller.

6. CANCELLATION: Cancellation of orders accepted by the Seller can be made
only with the Seller's consent. Should cancellation be accepted by the Seller, the Buyer
shall pay the full purchase price for items completed. On items not completed, a charge
will be made for incurred material and labor costs tegether with material handling, man-
ufacturing, sales, engineering and administrative overhead plus a reasonable percent-
age of profit. Buyer shall also pay in full the cost of all special dies, tools, patterns and
fixtures, to all of which at all times possession and title remain in Seller unless otherwise
expressly provided. Seller may, at its option, accept cancellation on a no charge basis,
retaining in its possession any production material acquired for processing the cancelled
order.

7. MATERIAL STORAGE: In the event that Buyer is not in position to receive
shipment of equipment by the previously requested or agreed upon shipping date, Seller
will not be required to hold or store such equipment for a period exceeding fifteen (15)
days unless a charge of 1-1/2% of the selling price is authorized per month of storage
thereafter.

8. RESTRICTED MATERIALS: If any materials specified or included are restrict-
ed or limited by government regulation, it will be necessary for the Buyer to obtain any
needed defense order and any releases, permits or approvals that may be required. If
the Buyer prefers to supply us with the restricted material and obtain whatever manu-
facturing permits may be necessary, our estimated cost of material will be deducted from
the quoted price.

9. DESIGN AND DRAWINGS: All data, drawings, designs, ideas, etc., furnished
by Seller shall remain property of the Seller. No license is granted to the Buyer except
the right to use the equipment in the manner intended and Buyer agrees to return all
drawings, etc., upon demand.

10. TOOLS, ETC.: Whether or not the cost of sketches, drawings, designs,
patterns, dies, tools, jigs, fixtures and any other special appliance relating to the order is
reflected in the purchase price of this order, all such items shall remain Seller's property,
unless otherwise specified in the order.

11. PATENTS: Seller agrees that it will, at its own expense, defend any suit
brought against the Buyer on a complaint that any product per se furnished on any order
constitutes an infringement of any United States patent, provided Seller is notified in
writing of such suit, within ten days after the service of process therein on the Buyer and
all papers therein are delivered to it and it is given authority, information and assistance
for the defense of the suit, and Seller agrees that it will pay all damages and costs
awarded therein against the Buyer.

12. PACKING, PASSAGE OF TITLE, AND INSPECTION: Unless otherwise
specified, packing will be for domestic shipment and will meet the requirements of
United States common carriers. Title to the goods covered by the order will pass to the
Buyer at time of delivery of the shipment to the carrier, and inspection of such goods
will be at destination unless otherwise specified in the order.

13. BACK CHARGES: No back charges for labor or materials will be accepted
unless previously authorized in writing by an authorized officer of the Seller.

Where Seller authorizes the buyer to accomplish warranty repairs through a third
party, all costs must be approved by the Buyer before forwarding to the Seller for
payment or credit. Such payments or credits are not acceptable to the Seller until full
repairs are accomplished. All cost documents are approved and submitted by cover
letter of approval from Buyer therein releasing the Seller from further warranty claims
associated with the Seller's products out of which the warranty claim arose.

14, GUARANTEE /WARRANTY: Any product covered by this order that shall
prove, under normal usage, defective in material or workmanship, or that shall fail to
conform to any express specifications contained in the ordet, if claim therefor is made
to Seller by the Buyer within twelve months after the date of the invaice, Seller will, at
its option do any one of the following:

(@) Replace the product in whole or in part, whichever course is deemed
advisable by Seller at the original destination, without charge to the Buyer; or
(b) Alter or repair the product on-site or elsewhere, as Seller may deem

advisable, without charge to Buyer, or pay the cost of alteration or repair not
made by Seller, if and to the extent that such alteration or repair by others has
been specifically requested by the Buyer in writing and authorized by the
Seller in advance and in writing; or

{c) Refund the puschase price of the product upon return of the product to Seller;

provided, the petformance of (a), (b), or (c) by Seller shall exhaust the Buyer's guaranty
and release Seller from any further obligation, either under this paragraph or otherwise,
and provided, if either options (a) or (b) are elected that the cost for which Seller will be
obligated will not exceed the original selling price, and provided that no products or
parts may be returned to Seller without its prior written permission, and provided, that
no refund of the purchase price of any product or replacement, alteration or repair of
any product will be made more than twelve months after the date of the invoice notwith-
standing that, subsequent to its original installation, the product may have been
replaced by Seller in accordance with (a) or altered or repaired either by Seller or by
someone other than Seller in accordance with (b).

It is expressly understood and agreed that no product or part is or shall be
deemed as fit for any particular purpose or use, even though conforming to specifica-
tions, if any, unless and only to the extent expressly recommended and advised by
Seller in writing for a particular purpose or use at the express written request of the
Buyer.

15. DISCLAIMER: The warranty stated in paragraph 14 above is expressly in lieu
of any and all other obligations, warranties and liabilities on the part of Seller, and
specifically THERE 1S NO WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE given in connection with the sale of the products sold
herewith. The Buyer’s sole and exclusive remedy and the limit of the Seller's liability for
loss from the cause whatsoever shall be as specified in said paragraph 14 above. Said
warranties shall not apply to any product of the Seller which has been altered or
repaired by others without its written authorization or contrary to such authorization and
in such a way as in Sefler’s judgement to affect the stability or reliability of the product,
nor to any product of the Seller that has been subject to misuse, negligence or accident.
Seller shall incur no liability hereunder or otherwise, for removal, installation or reinstal-
[ation of equipment or for loss of product or plant downtime or for any other incidental
or consequential damages.

16. ACCEPTANCE: No contract shall be binding upon Seller until accepted by an
officer or authorized official of the Seller notwithstanding any different or additional
terms that may be embodied in Buyer's purchase order or contract, such order or
contract is accepted only on the condition that Buyer expressly assent to the terms and
conditions contained above and on the reverse side hereof.

17. GENERAL PROVISIONS: (A} Right of possession to goods to secure the
payment of the purchase price shall remain in Seller until all payments therefor
hereunder shall have been fully made. Upon request Buyer agrees to do all acts
necessary to perfect and maintain such right to the Seller. (B) If Buyer desires to inspect
goods for workmanship and material, inspection and acceptance must be made before
shipment, unless otherwise agreed in writing. Waiver of inspection is the responsibility
of Buyer. Special inspection requests shall be included in Buyer’s specifications, and
appropriate charges may be made to selling price. (C) Shipments and deliveries under
this agreement shall at all times be subject to approval of Seller’s Credit Department.
(D) Receipt of goods by Buyer without objection shall constitute a waiver of any and all
claims for delay. (E) Unless otherwise agreed in writing, Buyer and carrier are respon-
sible for goods lost or damaged in transit.
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No Warranty Expressed or | mplied

All technical, performance, and dimensional data presented in this
catalog isintended to be [typical,[Jand may be revised at any time
without prior notice.

All information provided is intended to assist users and engineers
who specify, design, and install Industrial Silencers. Whilethis
information is provided in good faith, and believed to be accurate,
VANEC does not guarantee satisfactory results from reliance on
thisinformation. Nothing contained here is to be construed as a
warranty or guaranty express or implied.
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VENT & BLOWDOWN SILENCER APPLICATION DATA SHEET

Customer: RFQ:

Contact: Phone: Fax:

Project Ref: Email:

Valve Data

Type: Make & Rating: Orifice
M odel: Size:

Operating Conditions (please include units where applicable)

Type of Gas Molecular Specific C,/C.: Compressibility:
or Steam: Weight: Gravity:

Flow Valve Inlet Valve Inlet Site

Rate: Pressure: Temperature: Elevation:
*Unsilenced Vent Sound Power Level: dB re 1012 Wats

*Unsilenced Vent Sound Pressure Level: dBA at feet from valve outlet

*|f available, please attach any unsilenced octave band noise data. This may be measured or predicted by the valve manufacturer.

Blowdown Application

Pressurized Blowdown Final Downstream
Volume (ft3): Time (min.) Pressure (psia)

Vent Silencer Performance Requirements

Required Silenced Exhaust Noise Level: dBA at feet from silencer outlet

Maximum Allowable Exhaust Silencer Pressure Drop: psi

Vent Silencer Designh Requirements

Shell Internal Silencer Inlet
Materials: Materials: Size & Rating:

External Internal
Finish: Finish:

Wind Load: Seismic Load:

Supports: Skirt & Base Ring Legs Shell Brackets Saddles Other:

Customer
Specifications:

Comments:

** Plegse fax or Email completed data sheet to VANEC **

File: VANEC Literature: Vent & Blowdown Silencer.DOC
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Vent & Blowdown Silencers

Recommended Veocity L imits
(See Technical Section)

Blowdown duration

I ntermittent 15000 to 20000 FPM
Continuous 10000 to 15000 FPM
Max. Allowable 20000 FPM

Critical L essthan 10000 FPM

 Thesevelocity limitsare based on fully expanded flow, i.e. ACFM at
the operating temper ature and downstream pressure.

Pressure Drop Factors (PDF)
(See Technical Section)

M odel PDF

412 10.00
521 13.00
552 20.00
553 30.00
561 11.75
562 12.25
711 (pressure 10.00

reduction/diffuser)

Due to the many variables and the complexity of vent silencer sizing,
selection, and design, computer optimization methods are employed.
Thesizeisgenerally dictated by velocity, required noise reduction, and
allowable pressure drop.



Thefollowing information isrequired to optimize a vent silencer
selection;

Venting gas

Molecular weight or specific gravity

Flow rate (Ibs./ hr, ACFM, SCFM)

Upstream pressure & temperature

Valve manufacture, size, model no.

Unsilenced noise level (octave band analysis)
Allowable pressure drop

Noise reduction criteria (Overall level & distance)
. Installation particulars (horizontal, vertical)

10. Pipe sizes

11.Materials of Construction

12. Weight limits

13. Loading requirements (wind, seismic, nozzle.)

©CoOoNOOA~WDNE

A vent silencer isa devicethat isintended to muffle or reducethevery
high noise levels created when high-pressure gas or steam is expanded
to atmosphere. Thisnoiseis produced by therapid turbulence of the
mixing gasjet and ener gy release of the compressed gas. Most of the
noise occur s at the expansion across the valve and is emitted at the stack
opening. Thesilencer isinstalled at the exit to muffle thisnoise.

There aretwo noisereduction principlesused in avent silencer. The
first isabsor ption of the high frequency audible noise into a sound
absorbing material. Thesecond principleisareactive section to
attenuate the low frequencies and provide broad band noise reduction.

VANEC vent silencersaretypically a three element design, each
providing a critical function:
e Diffuser
-Redirects the flow 90Jand expands flow into the plenum chamber
-Absorbsthrust forces
-Shifts frequenciesinto the audible range
-Disruptsthejet mixing zone
-Provides a pressure staged expansion to atmosphere






